"APPROVED FOR RELEASE: 03/13/2001 ee sd guard ae 0 


SE]. BENE SE ESSN PSE OES ES AUT SAE SAN Se SEE gM needy Pane hohe aka 25 eta dae 


Ste Eat ae EER FRUASIT EAE ee Eb ate 


dae . 


 KUBARSY, Alexandr 7 Le ee = oe te . 


Pressure conditions in pipe mitworke, VYodni hosp 13 no.5:188- 


l. Hydroprojekt, Praha. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


pee ita BEET A RECROA A BY EASE SEER MELEE EAD RODS RSE ee PRS TARA re A PE TiVO LEME RO Se BN DEL ey: ERED 


_ —DURAYEV,—P sF o9-kand stekhnsnauk;—KUBAREV ;—-AsIs5-inzhsa—--—_ —--_ Sa: 
Methods for calculating dimension diagrams having the ay and K 
coefficients given by two limiting values. Vest.mash. 41 10.9! 
33-37 8 ‘61. (MIRA 1439) 
(Mechanical engineering) 


pete oe 


gat S eS ps saa rks 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


“APPROVED dieses RELEASE: eet elle CIA-RDP86- od tokoodes/0s00ts : 


ZHURT=EY, V.005 K KUBAREV, A. Ady U UBAN, M.Vo 


Determination of the gsonea of tolerance for the ajustment, of 
machine toola, Priborostroenie no,12821-24 0D '44, 


(MIRA 1623) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


“| ae i 
ees Be 


pe En ae 


“PPEROVED FOR juvamniaian 03/13/2001 


CKUBAREV, A,T.5 USAN, H, Ves 7 Z2HURTSEV, V.G. 


cmeneete caw ae 


= PLE SEB a erase as Sse aceite Saal UB ER RI RE 


CIA-RDPSG- vd ae otes ecehco 2: 


POSS EBL ETE? 


Organization of a preventive statistical control. Standarti- 


zateiia 28 no.6:36-42 Ja '64. 


PEON Auta Bee SUES Bt 


APPROVED FOR RELEASE: 03/13/2001 


(MIRA 1739) 


CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


BERR CER EPES SALE SEY A BSS Ee eS ESS had) SRT RE Se READ EAL BEC ATES PES Ie ELS SN FMD rhe ABST SEEM NEL S Bice i see ee TRADER CEES 


USAN, M.V.g ZHURTSEV, V.G.; KUBAREV, A.1. 


Effect of some technological factors on the operating precision 
of uutomatic lathes for longitudinal form turning. Stan. 4 instr. 
35 no.10:9410 O '64, {MRA 17312} 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


“BEPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


is LSI LESS OAR Bi RB Pd PREP Ae ee betes nes Sheol EE EAE Err 


Sighs Wine ey avieSS A RATS MEE 


KUBAREV, AY 1. RS iG ree eS eee, 
nen 
Determining the cost of an article in case of a change in its 
productio: schedule, Standartizatsiia 29 no.1136-39 Ja 165, 
(MIRA 1834) 


1. Vsesoyuznyy nauchno-issledovatel'skiy institut po normalizatsii 
v mashinostroyenii. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


VERCHERKO, VeRey KUDAREV, dele 


Hathentioal statistics ant steniondt tion. Stanlartisn 
29 noeTtlrl6 Tl "65. . Ona wan 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


ESE SSEP IORI SER DE Fat SEE SPREE EL BARS TANIA MPS COENEN renee remem emrre * 


« 
eae. wee 


J ee el Sa 


— ae c wage te : ic rl *, » es basi -tr PE aaa 
(A) 1 1187666 _ sr (a) ewe feed) ten) /ene(n) eet a)/erln) AKG) 
Cd) EGE AC i/R Eh 
eee eo 


(A) sjés/ccojten foo [0016 | 
ACC NE ApsO2eThh SOURCE CODE: 0R/0026/65/ ’ 
5 


ye = its 2 I — bay 
AUTHORS: Verehenko, V. Re} ade e te ; , ip 


tt 
TITIZ: Mathematical statietice and standardisation \4 


SOURCE: Standartisataiya, no. 7, 1965, 14-16 


TOPIC TAGS: scientific standard, statistic analysis, mchine industry, data 
ity con’ Wy SS 
ie ; The panies ot statistioc) anilze ia dn standardisation (te is és 
discussed en appce tendardi ree bist 
creole expand their use in government atendsrds, Severe] areas 


benefit from etatistical anelysis ze ere listed. a present, apres Ne 
dimensions are specified with tolerances ch aeaume pga eae is 
woret maximum or ainizem dinacaicon. Slatistlens ere = ee fry = cay 
ive ® erenc 
saga ape ns ogi machining cost esvings. The fields of qualft 


ction must uso statistical are 
control, reliability, Dae _ ee Dae on ms plate iyeis 


: anpling techniques in quality control. Theee should include 
aoea a enepling (one aaxple of 1 out of A parte), double sampling (two saxpitty Pa 
and np, taken successively out of @ parts), and succeasive sampling (succes 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 seas sea aires hora ae toh ioe 


Br uaa rin Sol Se Rad SEES eS Sed EEE 
s 


pa ee 
BI SE aa Ts OE Se nn PO Bs 


wa 3 5) LE ERR DS EEA SOR DES ASL BERIT SOULE GE BS 2S 


ee EE Ae RRS Ce EE NG FESS ET aN 


L _11976-66 


ACC NR nner tren nner ne 


APSOQBTLL rs 
ee! 


é 


testing of 1, 2, 3 44. 1 parts) techniques, Contdnuous statistical control of 
industrial proceases can be profitably applied until these techniques are replaced 
by automatic control (which can also benefit from statistical analysis), The 
probless of specifying reliability, fatigue, and life paremeters in machine perta 
;,., 909 .aasemblies must be considered from a statistical standpoint to be moaningful, 
‘/* HEINMASH 4g in the process of developing, stentardising, and publicizing various 
“etatietical techniques for these purposes, 
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ABSTRACT: Differe:t methods for accelerated life and reliability testing are . 
discussed quatitativaly, Sitnen 4+ fo not practica? t. anit 2-Le cd vosre te vatcre © 
mine the reliability and wear characteristics of a given machine, accelerated tests 
must be performed which will give sufficient data in 3 to 6 weeks to predict the 
long-term behavior of machine elements. This can be achieved by either increasing 
the number of cycles per unit time, by intensifying the loads, or by both methods, 
It has been shown repeatedly that wear processes and fatigue procosses can be 
extrapolated from limited test data with an accuracy of + 10%, Although under 
industrial conditions the scatter may be as much as + 150%, these extrapolation 
tochniques at ve an excellent indication of average wear, life, and reliability. 

When fee mnie ife-limiting factor, the fatigue limit can be established by 
several increa oad methods, such as a constant load increase to destruction, 


atepwise icad increase to destruction, or cyclically increasing loads, Each of 
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these methoda has advantages for certain applications, Determining the fatigue 
limit by the critical stress method is of particular interest, This method depends 
on the energy hypothesia of fatigue, by which it has been established that the cy- 
clio constant and the critical number of cycles are constant for a given type of - 
metal. No specific recommendations are nade, and the article represents a very 
genera:, qualitative discussion, 


SUB CODE: 14/ SUBM DATE: none 


CIA-RDP86-00513R000827010012-0" 


APPROVED FOR RELEASE: 03/13/2001 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


Se ee a a ee 
ai 
JU? BY 
8/141/61/004/003/015/020 


g.25796 (14) E192/2L388 


AUTHORS : Bespalov, V.J.. Kubarev, A.M. and Sciev'yeva L,I. 
phasic Rae 


TITLE: Experimental investigation of the influence of non=- 
homogeneities on the characteristics of some delay 
systems 2 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. 
Radiofizika. v- 4, no. 3 i961, pp» 534 - 546 


TEXT: A theoxr eticel. investigation of the infiuence of ‘non~- 
homogeneities on the characteristics of delsy svetems has been 
reported in Ref. 1 (Radiotekhnika i elektronike 1956. 1. 772) U- 


and Ref. 2 (Dokl. Akenavk, 117, 209. 1957). The analysis was 
carried out under the assumption that tha individual cells of 
the system could be described by means of tdealised quadripoles. 
However, since such a description is approxtmate at is of 
interest to verify it experimentally. Consequently. an experi- 
mental investigation of the following types of delay jines was 
undertaken: Interdigital delay systems. metoel-plate (combatypa@ 
structures and chains consisting of a number of resonators. 

The interdigital system with two base surfaces te s)lustrated 
Card 1/}1 7 
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The equivalent quadripole of a cell separated by 
is also shown in the figure. The 


in Fig. 1. 
A. Bloch, FVJ. Fisher and 


sections <AA' and_ BB’? 
matrix of this system is (Ref. 4& - 
G.J. Hunt - Proc. IEE, 100, 64, 1957). 


Z 
cos(kl) + —cos(k4) - uC nbs in(i:.? jtsin(h?) | 
y a 
coalke) | 


m= + JUG, cos(K fl) 2 annem: 
peiralk) 


cos (Kf) | 


{ | *l gj sin(l) 


Z 


w is the operating frequency’ 


k= oVep ; 


{, is the length of the line sections’ 
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1/Zi = 1/2} + 1/2} < 
Ven/ey 
“ = Vsv/cj 
=Ve u/Co ~ are wave impedances cf the lines 
formed by a Sean and the lower base surtace a stub and upper | ZG 
base and by two neighbouring stubs respettively, 


Ci, C4 and C are the correspending ‘apacitances per 
unit length: 
is the capacity between the end of a stub 


Cc. 
T and the bass of the cpposite comb structure. 


The scattering equation for a chain connisting of such 
quadripoles is given by: 
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where ¥o is the phase of the wave. The scattering character- no 


istics were taken experimentally by using two demountable inter- 
digital structures, consisting of similar elements. The system 
was designed for operation at decimetre waves and had the 
following dimensions: period of the system D ~ 10 mm; 
diameter of a stub ¥ = ? mm; length of a stub /. 90 mm j 

the gap between the stubs h = 2 mm:t: i:stance between the base 
and the stub g could be varied from 0 to 15 mm The measured 
results are illustcated in Fige 3 (small circies) together with 
the calculated curves (solid lines). Singie discontinuities 

in the system were produced by using 4pe; tel calls in which the 
position of a atub could be varied The theoretical value of 
the modulus of the reflection coaffictent due to various types 
of discont oe can be found from formulae given in Ref. 1. 
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Experimentally, the following types of dix cntinuity were 
investigated: displacement of the stub in the transverse 
direction (g changes by Ag). changes in the gap between the 
stubs; displacement of the stub in the plane of the structure 
and changes of the length f of the 4tub. The value of the 
reflection coefficient jr as a function of ,.g/D je illustrated 
in Fig. 4, together with the calculated curvox. Comparison of 
the calculated and theoretical results showe that if the 
reflection coefficient produced by the discontinuities is small, 
this value can be found as a superposition of the reflestion by 
coefficients due to individual discontinuities. The squivalent 
circuit of a metal-plate(comb-type) structure is in the form of 
a chain of f -type quadripoles, whose matri<ee are in the form: 


V4 ~ jZt glk?) 
{A| ‘ 


| 
| H (2.1) 
-JuC 1 - w CZ tglkih: 
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where k = w fen 4 


Z is the wave impedance of the strip line formed 
by the neighbouring plates. and 
l= is the height of the plates 
Cc is the capacitance between the and of a plate and 
the cover. 7 
The phase changes of the wave over a ceil ara described by: 


cos #) + 1 + uw CZ tg(kf)/2 (2.2). 


The experimental system investigated consisted of two metal 
surfaces, one of which carried a number of equidistantly-spaced 
metal slabs (parallelopipeds) having dimensions d =: 7.2 cm, 

8 = 167 cm and (= 9.0 cm. The upper surface of the system was 
parallel to the lower surface and ita distance from the metal 
slabs could be varied. The non-homogensities: in the system were 
produced by filling the gaps with metal plats. inserting pieces 
of metal under individual slabs or changing the spacing between 
the slabs. The results of the exp: ‘ments are illustrated in 
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three figures. [In particular, Fig. 10 shows the value of the 
reflection coefficient as a function of the change of the 
distance between two neighbouring slats The straight lines 

of Fig. 10 were based on calculations while the circles show 
the experimental points. From these experiments. it 153 Seen 
that for small inhomogeneities, ths agreement between experiment 
and approximate calculated results in satisfatory. On the 
other hand, for increasing L\/% evb/h and t/b 
considerable deviations from the thecreticat stratght lanes are 
observed. The next system to be investigated .ongisted of a oe 
number of rectangular rescnators. coupled py means of narrow 
slots; the system 14 dllustrated in Fig. 12. The scattering 
equation of such a aystem is in the form 


Of FQ + 1 - BX/2 


where B and X represent the series impedance and the 

shunting admittan:e of a quadripele which 13 equivalent to the 
rectangular reascnator;, The formuta was he ked axporimentally 

by employing equipment consisting of 9 re:t angular channel having 
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a depth of 68 mm and width of 72 mm. franscverse slots having 

a depth of 3 mm and width of lo mm and #peced at 3 mm were cut 

at the walls and the bottom of the channel. Metal plates with 

small slots (iriaes) were inserted into these slets. The channel 

was then covered with e plate which had corresponding slots and Ly 
small apertures for measuring the field in the resonators. 

The inhomogeneities in. the system were produced by changing the 
parameters of a call, i-e. its dimensions (d and L) and its 

position (a,) . The results of the experiment? tilustrating the 


change of the natural frequen:y of the system are illustrated 

in two figures. In particular, Fig- 16 ahows the frequency 
deviation as a function of £a/a ana Sb/b . The straight 

linea in the figure were obtained theoretically. From the 

above results, it is concluded that the periodic delay structures 
can be represented by the idealised quedripoles provided the 
non-homogeneities are not excessive. In most practical cases, 
the results of experiment and theory ere in satisfactory 


quantitative agreement. 
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There are 16 figures and 7 references: 6 Soviet-bloc and 

lL non-Soviet-bloc. Tho English-language reference quoted is: 

Ref. 4 - A. Bloch, F.J. Fisher and G.J. Hunt - Proc. IEE, 100, 

64, 1955. 

ASSOCIATION: Nauchno~issledovatel'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific Research 
Radiophyics Institute of Gor'kiy University) 


SUBMITTED: December 15, 1960 


Fig. Ll: oo 
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oe 
AUTECRS : Bespalov, V.I. and Kubarev, A.M., Active Members of the Society i 
TITLE: Calculation of losses for design of circuits foruing 


Puisations of the current in induction loads 
PERIODICAL: Rediotekhnika, v. 18, no. k, 1963, 22-30 


TEXT: A system of linear algebraic equations {s obtained oy a method 

of perturbation, They permit naking corrections, which are stipulated by 

the presence of losses in laductions of the 6ysten, to the reactive elinents 
or the forming dipole. The reactive Parameters of the cireuit, foruing 

4 prescribed pulsation of the current ip induction loads without losses, 

Sre assumed to be known, Coefficients for the system of equations are er- 
Pressed within parsmeters of an {deal Cireuit (without loss) end Within pare - 
ueterg of the original pulsation. This work ia @ continuation of that reported 
in reference 2: V.[, Bespalov, A.M, Kuberev, Rad fotekhnika, oe ae: 
1962. The presentation considers the approximation of the pulsation vith 
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a final total of ¢ O 


Transient harmonies, th 
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ee eigen ty & quaai right angled pulsation consisting a i aed 


: There are 3 figures and 4 foreign language references 
SUBMITTED: January 27, 1962 | 
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ACCESSION NR: AP4019215 8/0056/64/046/002/0508/0510 
AUTHORS: Kubarev, A. M.; Piskarev, V. I. 


TITLE: Some results of an'experimental investigation of the effect 
of a magnetic field on the radiation spectrum of a ruby laser 


SOURCE: Zhurnal eksper. i teor. fiz., v. 46, no. 2, 1964, 508-510 


laser spectrum, laser pulse modulation 


ABSTRACT: A study was made of the time variation of the spectral 
composition of radiation from a ruby laser to which a pulsed mag~ 
netic homogeneous field was applied. The delay between the start ss 
of the field pulse and the laser flash could be varied. Splitting 
of the ruby emission lines was obtained at 120°K near the maximun 

of the magnetic field. With decreasing field the mean value of the 
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ACCESSION NR: AP4019215 


frequency decreased in the stronger of the two lines and increased 
in the weaker. The transition_corresponding to the stronger line 


is identified as ~1/28(28}>3/2(44,), but that of the weaker is not 


2 t 
identified. It is noted that the frequency variation is not smooth, |! 
but is changed by discrete amounts from one cavity axial mode to i 
another. A regular decrease in the’ generation frequency is observed 2 
at room temperature. “The authors are deeply grateful to V. I. 
Bespalov and A. V. Gaponov for interest in the work and for a dis-~ 
cussion of the results." Orig. erty has: 5 figures. _ 


ASSOCIATION: Nauchnowissledovatel'skiy radiofizicheskiy institut | 
pri Gor'kovskom universitete (Scientific Research Radiophysics In~ 
stitute at Gor'kiy University) . 
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VORA VICH, BeM.; KUBARSY, ALT.3 NACHVAY, VeR. 


Ultrasonic testing of 30XhGSNA steel over a pickled surface, 
Defektoskopiia no, 5884 65 'MIRA 1981) 


1. Mlatoustovakiy metallurgicheskty zavod 1 Chelynbinakiy 
politekhnicheskiy institut. 
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AUTHOR: Kubarev » A.V. 


TITLE: A Sensitive Nuclear Magnetometer (Chuvstvitel 'nyy 
yadernyy megnotometr) 


PERIODICAL: Pribory i Tekhnika Exsperimenta, 1957, Nr 3, pp.57-60 
(USSR) Z 

ABSTRACT: A description is given of a nuclear magnetometer which 
can be used to measure the inténsity of a constant magnetic 
field and its data eet tos the range 260-12 OCO oersted 
with an accuracy of 0,02-0,05%, The method of resonant 
nuclear absorption is empléyed and measurement of fields 
having considerable nonuniformity is achieved by a reduct- 
ion in the size of the specimen and an increase in the sen- 
sitivity of the recording apparatus. A special form of the 
Specimen and a regentrating detector with capacitative coup- 
ling, as well as a,harrow band amplification of the resonant 
signal and quart?” calibration is employed, A brief descrip-— 
tion is given of the form of the specimen and the condit- 
ions and range’ of ap:lication, A section through the speci- 
men is shown in Fig.3. There are 6 fisures, no tables and 
7 referencés, 2 of which are Russian, § English, 


ASSOCIATION :Svopdlov Branch of the Scientific Research Institute for 
C Sevaiedemeecyh? Metrology imeni D.I. Mendeleyev 


cee 
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AUTHOR: Kubarev, A. Vv. 


TITLE: Moasurenent of the Width of a Nuclear Absorption Line and 
the Gradient of a Magnetic Field using Narrow Band Anpli- 
fication (Izmereniye shiriny linii yadernogo posloshcheniya 
i pradiyenta magnitnogo polya pri uzkopolosnon usilenii) 


aaa y eee 4 @ekhnika Exsperimenta, 1958, Nr 3, pp 65-70 
USSR 


ABSTRACT: In the observation of nuclear nagnetic resonance it is 
often convenient to use narrow band aaplification in order 
to improve the signal to noise ratio and certain other 
characteristics of the measuring apparatus, This was dis- 
cussed in Ref.1 by the present author. The character of 
the signals in the case of narrow band amplification differs 
considerably from that obtained with wide band amplificat-— 
jon, The formation of the signal in the channel of a narrow 
band amplifier is discussed in terms of harmonic analysis of 
the signal at the output of the resonance filter. Caiculat- 
ions for the case of linear odulution, in the genera. case 


of frequency variation 
( fos ae (Hy + ho) where 


Card 1/6 is the modulation amplitude ) in the resonance region, 
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to the following expansion coefficients: 


Ul 9 7 ko roa | it 
ay = 3° age exp|- ——a— cos ————— 3 b, = 0, (1) 


when the signal . : 
U 42. [exp(-(t ~ t)°/0°) + exp (-(t + 2)°/0°)) 


is developed into a Fourier serics, The above solution gives 
a cos distribution of signal amplitudes in the case of narrow 
band amplification and shows that phasc changes are trans- 
formed into amplitude changes, The latter result leads to 
a more accurate determination of the resonance even in the 
case of considerable width of the resonance curve. Fig.l 
shows an experimental graph of the anolitude distribution 
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of a nuclear absorption gignal, In the case of wide sinus~ 
3idal modulation (h, > o) the resonance absorption curve 


may be represented by: 
U(H) = uexp(~(H,-H)*/o*) where 
E. < ant /¥ and H is the field acting on the nuclear 


specimen, In the case of sinusoidal modulation and the 
resonance value of the measured field we have 


H = Hy +h, sin Wy and when hi 2 =H + hy we have 


H2H, +h, + h, sin Wyte In the first case the signal 
anplitude at the output of the narrow band filter tuned +o 
the frequency w = 2Wy is given by: 


2 
err ayes |- 
Uy = Utne h, exp “| 


and in the second case: 
Gara 3/6 


(2) 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


bili FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


aera Sis Drees Wet nas Bee Tenet a Senge 

a A WERRIGA GDA BERC seaSea ey ett g: TONING ES ee ee 

2 ae one ce eee PES TOS DAP GN POE RR ORG TADS WERE EA TA TERS 
a ‘ scars 


rae 


§OV-120~58-3-15/37 


Measurenent of the Width of a Nuclear Absorption Line and the Grad- 
sent of a Magnetic Field using Narrow Band Anplification 


174 feo \4 1 
eaVERENO-"Q)- 
% \fE .0.816 ( ~ 1.352 +.) . (3) 


If the amplification coefficient of the filter is equal to 


unity then: 5 
1.383 -Vo/n, exp |- (o/b,) i 
SN Oe 


1- 1.3520/h, 


Rim Uy é (4) 


hs 


3 


and provided o/h, is gsnall, we have: 
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Measurement of the Width of a Nuclear Absorption Tice and the Grad- 
dent of a liagnetic Field using Narrow Band Anplification 


go 25 42-[\ Jy 206-dP = AG wO0K- 5 (5) 


In a non-homogencous field 
6 ~ 09 + Sy ; (6) 


where dg 4s the half width of the resonance line in a 
homogeneous field (natural width, effect of paranagnetic 
ions, etc, being taken into account) and OW is the spread 
due to the fact that the field is not homogeneous and is 
given by: 


oy = & |erad u| © s (42) (7) 


where @ is the axial length of the coil containing the 
specimen, Thus by measuring the ratio of tne amplitudes 
Card 5/6 obtained with narrow band amplification at twice the 
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modulation frequency one obtains the width of the resonance 
curve and an estimate of the gradient of the mamnetic field 
provided h? |L0+15|o . There are 4 figures, 1 table and 


2 references, of which 1 is Soviet and 1 is German. 


ASSOCIATION: Sverdlovskiy filial VNII metrologii (Sverdlovsk Branch 
of the VHII of Metrology) 
SUBMITTED: July 7, 1957. 
1. Nuclear magnetic resonance---Analysis 2. Narrow band 


amplifiers--~Applications 3. Narrow band amplifiers~~ 
Signal to noise ratio 4. Mathematics--Applications 
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24.7900 8/120/60/000/02/023/052 
AUTHORS : Kubarev, AsYs and HMezenev £}92(2382 
TITLE: Oscillator for Studying the Electron Paramagnetic 


Resonance 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No 2, 
pp 86 - 89 (USSR) 


ABSTRACT: Two fundamental circuits employ in the investigation of 
electron paramagnetic resonanc weak magnetic fields 
are given in Figures ‘4. The first circuit is a 
regenerative detector with a capacitance feedback, while 
the second circuit is a regenerative oscillator with 
grid current. The performance of the two circuits is 
compared in Figures 1, 2 and 3. Curves marked with wy 
in these figures correspond to the oscillator with grid 
current, while the curves marked with "2" are for the 
regenerative capacitance-coupled detector. From these uf 
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graphs it is seen that the oscillator with grid 
current gives a much greater sensitivity than the 
regenerative detector. When the magnetic resonance 
occurs, the inductance of the test coil in the 
regenerative detector changes by: 


AL c@ by OU - IX")aL (1) 


where a is the filling coefficient, 
Ys Y¥'- jX" represents the electron magnetic 
susceptibility, 
XY represents the dispersion, and 
X" represents the damping. 


The voltage change across the resonance circuit due 
to the resonance absorption is expressed by: a 


au 
Ave —OLie #rY"av a (2) 
Card2/5 dL 
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so that the amplitude of the absorption signal at 
the grid of the system is given by Eq (3), where 
is the relaxation time, 0, 2 vH, is the frequency of 


the oscillator, y is the gyromagnetic ratio, uy is 
the Bohr magneton,, h is the Planck constant, g is 


the spectroscopic split factor and VK is the internal 


volume of the test coil. The operation of the 
oscillator with grid current can be analysed ina 
similar manner. It is shown that the change of the grid 
current due to the resonance absorption is given by 

Eq (4) and the amplitude of the signal at the grid of 
the oscillator is expressed by: 


2 2 
2rbaQ wLU Xo & yt 
A U, = SES Morte = a. (5) 


1+ a ad a 
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Oscillator for Studying the Electron = bacheacketic Resonance 
where Q is the quality factor of the coil and 
Uy is the voltage across the resonant circuit. 


The increase of the sensitivity of the oscillator with 
grid current with respect to the sensitivity of the 
regenerative detector is expressed by Eq (6). This 
formula is plotted in Figure 5 (the dashed line); the 
solid line connecting the circles in Figure 5 was taken 
experimentally. It is seen that the theory is in good 
agreement with the experiment. ° An electronic magneto- 
meter for accurate measurement of weak magnetic fields 
was designed on the basis of the oscillator with grid 
current. The resulting instrument is shown in Figure 6. 
The device covers the frequency range from 1.35 to 

4O Mc/s; the range is covered by means of three different 
coils. The magnitude of the capacitance C is varied 


from 11 - 300 pF, Cc, = 6 - 680 pF and 


C, =3- 240 pF. By means of this device it is possible 
Cardh to measure the field intensities of the order of 1 Oe 
ard4/5 with an error not exceeding 0.05%. ie 
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There are 6 figures and 4 rererences, 2 of which are 
English and 2 Soviet. 


ASSOCIATION; Sverdlovskiy filial Vs esoyuznogo nauchno-issled- 
dovatel'skogo instituta metrologii 


(Sverdlovsk Branch of the All-Union Scientific-Research ; 
Institute of Metrology) ~. 


SUBMITTED: February 13, 1959 it 
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LY. 23 00 (1395; 149.2, 1543) 2032/8314 


AUTHORS:  Kubarem, A.V. and Mezenev, Yu.A. 


TITLE: Apparent Change in the Gyromagnetic Ratio in 4 
Weak Magnetic Field 


PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 6, 
pp. 52 - 53 


TEXT: The electron and nuclear resonance absorption methods 
are being widely used in various studies, in particular, in 
precision measurements of magnetic fields. In the latter case, 
use is made of the proportionality between the resonance 


frequency of high-frequency oscillations Wea A which is 


equal to the precession frequency “oo and the intensity of 


the magnetic field Hy » which is expressed by: \K 


w sw. = yH, (1) 


res °o 


where y is the gyromagnetic ratio. In the case of electron 
rosonance, Yy 2 sh /f » where eo is the Bohr magneton, and 
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g is the spectroscopic splitting factor (g 2) . In the 
case of nuclear resonance, %, * bp / In » where y» is the 


magnetic moment of the nucleus in nuclear magnetons, te is 


the nuclear magneton and I is the spin of the nucleus. In 
a strong field Eq. (1) is satisfied to a very high degree of 
accuracy. However, in the case of weak field, the use of 
Eq. (1) leads to a systematic error which increases with 
decreasing magnetic field, This error is due to the fact that 
Eq. (1) does not strictly hold for fields which are comparable 
with the width of the resonance curve. In such cases, the 
frequency of the high-frequency oscillations corresponding to 
the maximum of the resonance signal is not equal to the 
frequency determined by the resonance condition. This leads 
to an "apparent" change in y or g for the specimen, or 
alternatively,to a change in the form of the resonance 
condition. The average high-frequency energy absorbed by the 
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specimen from the exciting coil may be written down in the 
form: 


P(w) = wt" (a) (2). 


For a ciroularly polarised high-frequency field in the case 
of the electron spin resonance in the absence of saturation it 
is known that the component. of the complex susceptibility 


corresponding to absorption is given by: 
x othe 7 
x") = (3) 
2 2 
Aw + (w, - w) 


where Ow = yf is the half-width of the resonance curve in 
units of frequency and o@ is the half-width of the curve in 
units of the field. Substituting Eq. (3) into Eq. (2), we 
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Field 


obtain an expression for the absorption curve in terms of 
frequency, and hence it can be shown that the value of the 
frequency corresponding to the maximum of this curve in the 
case of a weak field is given by: 


w zw + basa, (4). 


res te] 


In a strong field the first term of this expression can be 
neglected. Using the relations for w, Sw, y and g, it 
can be shown that the apparent values of w and g ina 
weak field are given by: 


yosyt yor se g'=g+ go’ /H. (5). 


The dependence of the g' factor on the field Hy was 


determined experimentally by the present authors in the case 
Card 4/6 
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of the electron spin resonance for a specimen of the free 

radical of aa-diphenyl $-picrylhydrazine in fields down to 

0.04 Oc, when the magnitude of the g'-factor increased up to 

about 34. The experimental curve for g as a function of 

H is shown in the figure on p. 53. The half-width of the 

resonance curve for a specimen containing 95% of the above free 
radical is 0.85 Oe and the magnitude of the g-factor in the 

strong field is 2.0042. The observed functional dependence 
is in agreement with Eq. (5) if the second term is corrected y 


by a constant factor of Ww". It is clear that this effect 


must be taken into account in nuclear magnetic resonance 
studies in fields of the order of the Earth's field. In the 
case of electron spin resonance, when the width of the resonance 
curve is usually appreciable, the apparent increase in the 
g~factor is already important at fields of 1 Oe or less. 
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There are 1 figure and 1 English reference. 


ASSOCIATION: Sverdlovskiy filial Vsesoyuznogo nauchno- 
issledovatel'ckogo instituta metrologii 
(Sverdlovsk Branch of the All-Union Scientific 
Research Institute of Metrology) 


SUBMITTED: November 16, 1959 
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AUTHOR: Khinrikus, Kh. Voi Kubarev, A. V. 
: geet tncnabnaninlanncrasnamiunciacan tian ih 
TITLE: Fundamental characteristics of quantum paramagnetic amplifiers 


SOURCE: Izmeritel'naya tekhnika, no. 5, 1964, 25-29 bg 


_ TOPIC TAGS: amplifier, maser, qua ntum paramagnetic ampiifier, 
resonator paramagnetic amplifier, traveling wave paramagnetic amplifier 


ABSTRACT: These characteristics of the quantum paramagnetic amplifier = ‘| 

' both resonator type and traveling-wave type -- are regarded as fundamental: 

; frequency band, gain, passband, input noise temperature, saturation power, gain 

| instability, and unilateralization (internal feedback). The recovery time and 

, amplifier loss are measurable special characteristics. A third group of 
characteristics, single-valuedly determined by some of the above characteristics, 

- includes: paramagnotic gain, resonator-amplifier efficiency, sensitivity, and 
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Absolute measurement. of the numbers of stable paramagnetic 
‘centers, Izm, tekh. no.5t27-29 My '65, (MIRA 18:8) 
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ZUSSER, A.P., inzh.; LAZEBNIKOV, H.B.; KUBARRV, G.N. 
Using tipping forma in making vrecast reinforced concrete 
fences [Suggested by A.P.Zusser, M.B.Lazebnikov, G.N.Kubarev] 
Rats. 1 isobr. predl. v strot. no.6:30=32 '58, (MIRA 11210) 
(Fences) (Concrete construction--Formwork) 
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{Study of materials used in carpentry and furniture manufac- 
ture] Materialovedenie stoliarno-mebel'nykh proizvodstv. Mo~ 
skva, Lesnaia promyshlennost’, 1964. 204 p. (MIRA 18:3) 
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~ZENIN, A.S.3 KUBARBY, KM. ¥. 
earren ent ERS 
Treatment of eosema with intravenous procaine. Vest, vener., Moskva 
no. 4215-16 dnly-dug. 1952. (CLML 23:3) 
1, Professor for Zenin; Docent for Kubarev, 2. Of the Skin-Vener- 
ecological Clinic (Head —~ Prof. A, 8. Zenin), Knybyshev Medical In- / 
stitute. 


In treating eczema, intravenous injection of novocain together with the 
necessary local treatment can accelerate the healing of acute inflamaatory 
symptoms such as itching, and improves the sleep and the condition of the 
patient in general. In chronic eczema, novocain which infiltrates the skin 


is not usually resorbed. No marked effects of the novocain treatment on 
acute inflammatory processes was observed. 
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Prevention of pyodermitis in workers employed by the machine~ 
building industry, Vest. ven. 1 derm 30 no.1123-25 Ja-F '56 
(MERA 914) 
1. Is kliniki koshnykh i venericheskikh bolesney Kuybyshevakogo 
mediteinskogo instituta (sav. kafedroy-prof. A.8. Zenin) { mediko- 
eanitarnoy chasti (nach. M.Ye. Poltoratekaya) 
(SKIN DIS, dis. Pyoderma, prev. and control 
piodermitis, prev. in indust. workers) 
(INDUSTRIAL HYGIRNS 
pyoderma 
prev. of piodermitis in workers) 
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Boris Ivanovich; KUDIKINA, Ye., red.; GUTHAN;, A., tekbn. 
red. 


(Advanced technological processes in the machinery industry] 
Progressivnye tekhnologicheskie protsessy v mashinostroenii. 
Kaliningrad, Kaliningradskoe knizhnoe izd-vo, 1962. 110 p. 
(MIRA 15311) 
(Machinery industry--Iechnological innovations) 
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Additional artificial pollination of winter vheat. Agrobiologifa 
nO.1:110-111 Ja-F '63, (MIKA 1635) 
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(Fertilization of plants (Wheat) 
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Differences in the nucleic acid content between the male 
and female inflorescences of corn. Fistol.rast. 12 


no0.62968-970 N-D 165, (MIRA 18:12) 


1, Leningradskly sel'skokhozyaystvennyy institut. Subaittoed 
February 1, 1965. 
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KUBAREV, S. I. and SOKOLOV, HN. D. 


"On the Theory of Dependence of Molecular Spectra on Intermolecular Interaction.” 


report presented at the bth International Meeting of Molecular Spectroscopy, Bologna, 
Italy, 7-12 Sept 1959. 


Moscow State University, Moscow, USSR. 
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AUTHOR: Kubarev, 8. I. S0V/20-126-5-16/5 
TITLE: On the Influence Exerted by Intermolecular Intcraction Upon the 


Spectra of Molecules (0 vliyanii mezhmolekulyarnykh vzaimo~- 
deystviy na spektry molekul 


PERIODICAL: igesey Akademii nauk SSSR, 1959, Vol 126, Nr 5, pp 971 - 374 
. USSR 


ABSTRACT: Intermolecular interaction produces a number of cpectroscapic 
. effects, the most important of which consists in the broadening 
and shift of lines. These are visible both in absorption and 
Raman spectra. In the case of van der Waals! interaction they 
are comparatively weak, in systess with H- or Li-bonds, how~ 
ever, they are so strong that they may be considered character~ 
istic features of these compounds. The existence of a broad and 
shifted band of the 0-H group, for example, indicates the for-~ 
mation of a hydrogen bridge. The distribution of intensity with- 
in the bands greatly depends on temperature. No unambiguous and 
uniform explanation of the spectroscopic effects as a whole 
(shift, broadening, temperature dependence in systems with hy- 
drogen bonds) has been found as yet. One of the greatest diffi- 
Card 1/2 culties arises from the fact that not only in condensed but also 
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On the Influence Exerted by Intermolecular Interaction S0V/20-126-5-16/69 
Upon the Spectra of Molecules 


in gaseous media broad bands are visible. The author of this 
article made an attempt to give a general explanation of any 
state by Lax! method (Ref 3). Mathematical considerations of 
the absorption and Raman spectra are made in semi-classical ad- 
iabatic approximation. The results are briefly discussed. The 
author finally thanks Professor N. De Sokolov for his discus- 


sions. There are 6 references, 2 of which are Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova 
Moacow State University imeni M. V. Lomonosov) 


PRESENTED; March 11, 1959, by Ve. Ne Kondrat'yev, Acadenician 


SUBMITTED: March 6, 1959 
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AUTHOR s Kubarev, 8,1. B201/8691 
TITLE: On Certain Problews in the Spectroscopy of Casplex Molecules n 


PERIODICAL: Optika 4 spektroskopiya, 1960, Vol 9, Hr 1, pp 8-6 (USSR) 


ABSTRACT: WNeporent and Stepanov (Ref 1) defined a complex molecule as a 
Rultiatcaic molecule in which the degree of coupling between 
normal a sufficient to produce continuous vibrational- 
energy 5. @ present author points out approxima 
of such @ definition and then uses Ie to RS oglals 
continuous bands of complex molecules. It is shom that the use 
of the oscillator approximation explains satisfactorily the 
experimentally observed tenperature dependence of the band parameters 
(0g. width) of complex molecules. The paper is entirely theoretical. 
Acknowledgnents are made to W.D. Sokolov for his advice. There 
are 10 references, 8 of which are Soviet, 1 English and 1 Japanese. 


SUBMITTED: July 18, 1959 ut 
Gard 1/} 
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AUTHOR: Kubarey, S$, I. 

TITLE: Electron Spectre of Compound Molecules 

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, x 

1960, Vol. 24, No. 6, pp. 775 - 778 


TEXT: In this paper, the author demonstrates that in the majority of 
compound molecules the principal spectrometric effects can be studied 
on the basis of Lax's relations (1). This method is based on the follow- 
ing consideration: As has been shown already in Ref. 1, adiabatic 
approximation can be used for the long-wave electron absorption of 
compound molecules. If the application of adiabatic approximation is 
justified, i.e., if a vibrational subsystem exists for several lower 
electron states, the problems of absorption and emission of light can 
be considered from one point of view. In thig case, the spectral 
absorption and emission densities can be represented in a convenient 
form by using the method of Lax (Ref.2): 


1(¥) = § exp (-2iyt)1(t)at, 


Card 1/3 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0 


NNT eee TT RS REA REESE DESIST AAT AIS eS tate: 


PEM 02" HER ESE EM RMS Ht ES OEIES 


aiasa 85236 Delwele Se hehe 8 2s oa ae iad ash a 1 ahs Bi eg Shee 


Electron Spectra of Compound Molecules §/048/60/024/006/029/030/xx 
BO13/B067 


where the Fourier representations of the spectral absorption and 
emission densities read as follows: 


x sorb st) = sp{i“exp[(it 8, | M exp [(-1t Ail, exp (-f8,)} xX 
eae sp[exp (-pi,)] 


Tice (t) « Sp (M oxp[(-it/h)f, | uexp[(it/4)i, ] p 
( ) 


b—4a Sp (p) 


(1) 


P- distribution function of the vibrational states in excitations 
i. and i, vibrational Hamiltonians for the electron states a and b; 


M - transition moment. The author demonstrates the applicability of 
the method suggested by some examplen, considering the formation of 
continuous bands, their shape, and the mirror symmetry of absorption 
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and emission spectra. Finally, he suggests the possibility of drawing 
qualitative, and in some cases also semiqualitative, conclusions as to 

some other problems by using the suggested method as, e.g., the 

temperature dependence of the bands, the temperature dependence 

of the luminescence quantum yield, the effect of solvents on molec- 4 
ular spectra, etc. 3S. I. Vavilov ig mentioned. The present paper was 

read at the Eighth Conference on Luminescence (Molecular Luminescence 

and Luminescence Analysis) which took place in Minsk from October 19 

to 24, 1959. There are 7 references: 6 Soviet. 


ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of 
Sclences 
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AUTHOR: Kubarev, S.I. \ 8/020/60/130/05/031/061 
sae apeRnaNNNAL, 2s a 3004/8014 

TITLE: Light Absorption‘and Luminescence of Complex Molecules 


PERIODICAL: fatay Akademii nauk SSSR, 1960, Yol 130, Nr 5, pp 1067-1070 
USSR 


ABSTRACT; The author describes a mathematical method used to solve the 
following theoretical problems of long-wave electron spectro- 
soopy: the origin of the bands, their universal character 
(S.I. Vavilov, Ref 1), their dependence on temperature and 
Nexoit? and the problem of mirror symmetry. According to 


M. Lax (Ref 5), the author derives equations (1) in adiabatic 
approximation for the Fourier transformation of the spectral 

y density of absorption and emission. The general form of these 
equations permits various approximations. A blurring of spectral 
lines of the order of some 100 om™! is thus calculated by a 
semiclassical study of the degrees of freedom which correspond 
to conditions (2) and (3). In the case of complex molecules 
this blurring is sufficient for the development of a band. 

Card 1/3 Another explanation of the bands proceeds from the acticn of 
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the peripheral groups of complex molecules. The universal 
nature of the bands 4e explained by the central limit theorem 
(Ref 12) according to which the distribution of the normalized 


uantity q° (Vv - y)o with n—>@ tends to the normal function 
7 = position of the maximum, 5° * second moments, 2 = ny-Dy, 
where ny denotes the number of oscillators with the frequency i 

a, the average according to Planck. The temperature de pendence 

4s determined by calculating several first moments or the 

traces of equations (1). For mirror aymmetry some solutions are 
obtained from equations (1), one of which may be regarded 48 

the development of V.L. Levehin's condition. An equation (14) 

4g written down for the synmetry line Ag? which indicates that 
the frequency of electron transition is Shifted toward the 
absorption maximum in accordance with experimental results 

(Ref 16). The author thanks Professor N.D. Sokolov for his 
valuable advice. Tere are 16 references, 14 of which are Soviet. 


ASSOCIATION: Moskovakiy gosudarstvennyy universitet im. M.¥- Lomonosova 


Card 2/3 Moscow State University imeni M.¥. Lomonosov) 
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+ ‘AUTHOR: Kubarev, 8, I. 


i TITLE: One-dimensional model for absorption and emission calculations of complex 
i tolecules _ qs . —— 
ai ‘ , : 

SOURCE: Optika i spektroskopiya; sbornik statey. v. 1: Lyuminestsentsiya. 


‘TOPIC TAGS: absorption band, emission band, complex molecule, quantum mechanics, 

‘Stokese-lines, halfewidth eee: 

. 4 

ABSTRACT: The author has discussed the application of the one~dimensional model 

, to determine the spectroscopic characteristics of complex molecules, It is 

; Shown that although it is not a very rigorous method, the one-dimensional model 

; 4s useful in presonting approximate methods to solve problems relating to 

- absorption and emission bands in complexly structured molecules. A formal 
application of such e model is the semiclassical approximation which is a moment 

 @xpansion technique with Hamiltonians given in Bose operators, The author notes 

that in all one-dimensional calculations the choice of the particular expansion 
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parameter implicitly assumes a temperature of the order-of 3000K. Furthermore,  - 
the one-dimensional quantum mechanical model gives rise to a large discrepancy i 


: between the half-width (of the frequency spectrum curve) and the Stokes-shift, 
. Orig. art. has: 1) formas and 1 table. 


wi 
ASSOCIATION: none 
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TITLE: Calculation of kinetic coefficients for certain organic semiconductors IS Hts? “ 
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; ; fi, ee cis oe ! 
m4 SOURCE: Teorcticheskaya { eksporimental 'naya khimiya, v. 1, no, 2, 1065, 229-241 


‘ TOPIC TAGS: organic semiconductor, electron mobility, anthracene, naphthalene, electric | 4 
2 conductivity, band theory ; ae 


} re 

ABSTRACT: An approximate solution is derived for tho kinctie cquation for semiconductors! fi 
s , With a narrow conduction band (such as naphthalene'hnd anthracenc).7 On the basis of this a 

: Solution, certain kinetic coefficients were calculate » The contributiéa of transfer proc~ i: 

esses into the relaxation time was taken into account. A numerical estimate of this contri- ! 
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method i 


ABSTRACT: The evaluation of transfer coefficients by establishing the appropriate kinetic 
equation cannot be justified in all the cases of interest. For instance, in the case of organic . 


semiconductors with an experimentally determined mobility u < 107? om?/V-seo the calcula-| [i 
; Hon of the transfer coefficient on the basis of Boltzman type kinetic equations can hardly be = 
carried out, Consequently, in such oases it is expedient to start with expressions which 

relate the characteristics of the nonequilibrium state with the correlation functions of the 
statistical equilibrium conditions, Starting from a system described by the Hamiltonian 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000827010012-0" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86- 00513R000827010012- 2 


37 i) 23 Via AOR es BES eas eae BUSES LESTE ee a SEery ee SS Sao 


PASSER NCE STRESS BN SUE REGS 7A OF er EL as Soa 


L 15532-66 
| ACE NR: APQOGEGET. Se Ble 


(Y. Toyozawa, Progr. Theor. Phys., 26, I, 29, 1961) 
1 He Be wettnt BB (eat ®nal 
Saale (bg bf) aban + Deogbie : 
| Hm Hy Hy Hy SAgeen byt bie) Ott | 
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TITIS: Development Prospects: in Power Plant Machinery Manufacture 
(O perspektivakh razvitiya energomasLinowwoycnsya) 


PERIODICAL: Vestnik Mashinostroyeniya, 1953, ar G, pp 76-79 (USSR) 


ABSTRACT: The author summarises the information and views aecaiice 

at the branch conference on pover-cenerating plan Weouveted 
in Leningrad by the mnechanical-engineering division of 
Utdel mashinostroyeniya Gosplana SSSR (State Planning 
Commission of the USSR). In 1957, the amount of electrical 
energy produced was 4.35 times that in 1940. 80% was 
generated by thermal power stations. Following the 
guidance of the State authorities, development towards 
higher steam conditions, more integrated automation of 
power-station plant, the introduction of boilr-turbine 
block units, including those of 20C and 300 MW, the batch 
production of stationary and traction gas turbine plants 
and of portable gas turbine power stations have been 
pursued. The production of stear turbines between 25 
and 100 MW for steam conditions of 90 atm and 535 ~C and 
of suitable boilers has been set up. Steam turbines of 

ner wie MW for steam conditions of 170 atm. and 550/570 ~C 
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with intermediate re-heat to 520 °c and suitable boilers 
with natural circulation ard an output of 240 t/h have 
been built and put into normal service. The development 

of electronic systems for the automatic regulating of large 
boiler units has been accomplished. The Kuybyshev hydro- 
electric power station containing the most powerful 
hydraulic turbines in the world with variable pitch blades 
was commissioned. In 1957, the first four units for the 
Stalingrad hydro-electric station were assembled. At 

the Shatsk underground coal gasification station, a gas 
turbine installation of 12 O00 kW is being put into service. 
The first prototypes of a power-generating gas turbine 
plant of 6 000 kW for operation with blast-furnace gas i 
have been made with a turbine inlet temperature of 600 ~C. 
Gas-turbine plants of 4 0 kW have also been built with an 
inlet temperature of 700 “0 to dive the pumping stations 
of trunk gas pipelines. Gas turbine plants of 4 000 to 

6 OOO kW for traction purposes are under construction. The 
first steam furbine of 50 MW with steam conditions of 130 
atm and 565 ~C with two controllable steam extractions and 


Card asp sondensing steam turbines of 150 and 200 MY with the same 
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steam conditions and intermediate re-heat to 565 °C have 
been produced. These turbines were constructed solely 
of pearlitic steels. A forced-circulation boiler of 
640 t/h (to serve the 200 HW turbine) has been made and a 

. boiler with natural circulation and an output of 500 t/h 
(to serve the 150 MW turbine) is under construction. More 
than 25 types of steam turbines of low and medium power 
have been created. <A super-imposed stean turbine of 100 MW 
and a condensing turbine of 309 MW with initial steam 
conditions of 300 atm and 650 ~C are being designed. The 
steam inlet pipes and high-pressure parts of these turbines 
will be made of austenitic steels. Project work is ° 
proceeding on 50 and 100 MW back-pressure steam turbines 
for district heating stations, and on gas-turbine plants 
of 12, 25 and 50 AW. The design of a single shaft radial- 
axial hydraulic turbine, 204 MW, for the Bratsk hydro- 
electric power station is beinc completed and project work 
is proceeding on a 300 MW hydraulic turbdine for the 
Krasnoyarsk hydro-electric power station. Designs are 
available for over 26 types of small and medium power steam 
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turbines, including boiler-turbine block units of 750 
and 1500 kW. Research on new steels and their fabri- 
cation is under way. This work }as made it possible to 
produce prototypes of stean boilers and tugbines for up 
to 570 -C and of gs turbines of up to 700 ~C inlet tem- 
perature. The prulininary prediction of power generation 
‘in the USSR in 15 years is 800 billion kWh/annum. The 
additional installed capacity will be primarily based on 
thermal power generation. During 1959-1965, regional 
thermal power stations of up to 5 400 MW, powerful district 
heating stations to supply cities and industrial enter- 
prises with heat, large hydro-electric power stations for 
the generation of cheap electric power with the minimum 
personnel and the wide use of natural gas for regional 
power stations and industrial heating will be the main 
trends of construction. Natural gas achieves a sub- 
stantial reduction (by 20%) in the capital cost of power 
stations. In 1965, natural gas will be responsible for 
up to 15% of the total generation. Power ge2nerating and 
direct driving gas turbine plants will find wide use in 
carahs12 neustry: The need exists for a pronounced improvement 
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in boiler and turbine plants and for lengthening their 
service life between overhauls. The basic equipment for 
large thermal power stations will be back-pressure steam 
turbines of 50 and 100 MW with controllable steam 
extraction and condensing turbines of PVK type rated 100, 
150 and 200 Mi, yorking with initial steam conditions of 
130 atm and 565 ~C and intermediate re-heat; furthermore, 
condensing turbines of PSVK-type rated 300 agd 600 MW with 
initial steam conditions of 240, 80 and 580 ~C end inter- 
mediate re-heat. Units of up to 2300 MW will be made as 
single-shaft units. Superimposed turbines of SKR-type 
rated 100 MW and condensing turbines of SKK-type of 300 
and §00 MW with initial steam conditions of 300 atm and 
650 ~C and over are foreseen. About 1965, the proportion 
of stean turbines made for steam conditions of 130 atm and 
565 ~C will be 40% and of those with stean conditions of 
240 atm and 580 ~C will be 30% of the total. The manu- 
facture of turbines for 90 atm and 565 ~C will drop to 20% 
of the total. Durinz 1959-65, back-prescure steam 
turbines will constitute 20-25% of the total manufacturing 
programme of stean turbines. Turbines with steam conditions 
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of 240 atm ard 580 % will be constructed solely of 
pearlitic steels. Their economy will be no lower than 
that of turbines made with austeniti steels for initial 
steam conditions of 220 atm and GOO C. The increase of 
unit rating and the use of higher stean conditions will 
reduce the specific cost of the plant, save metal and 
jncrease the power output of turbines built with existing 
manufacturing facilities. According to calculations of the 
Khar'kovakiy turbinnyy zavod (Kharkov Turbine Plant) the 
specific consumption of netal in turbines of 600 MW is 
2.5 times less than that in turbines of 150 LW. In the 
new steam turbines, improved designs of the inlet stazes, 
improved rotor and stator blades and several methods of 
steam-cooling of the inlet parts of the urbine will be 
applied. New methods of moisture removal from the last 
stages of the turbines will be developed. Compared with 
a turbine of the VK-100-2 type, the efficiency of a 
VKT-100 type turbine will be higher by 6.5%, that of the 
PVK-150 turbine by 14,5%, that of the PSVK-300 turbine 
by 19% and that of the SKK-300 turbine by 24%. 
The specific heat consumption of PSVK-300 turbines will, 
Card 6/12 
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according to the LuiZ (Leningrad Metal works) data, amount 
to about 1 900 kcal/kWh and that for the SKK-300 turbine 
(according to the Khar'kov Turbine Plant) will amount to 

1 920 kcal/kWh. The boiler-turbine block system will be 
applied in most power stations with fully automated units 
in sizes of 200, 300 and 600 MW. Isproved reliability of 
the new equipment is postulated in the change-over to the 
block sygtem. Boilers with steam conditions of 140 ata 
and 570 of and with the super-critical conditions of 250 atm 
and 585 ~C will be increasingly used in 1959-65. Several 
powerful boiler units with 315 atm and 658 C will be 
made. The proportion of 140 atm and 570 °C boilers with 
outputs of 210, #20 and 640 t/h wil} reach 40% in 1965 
and of boilers for 250 atm and 585 ~C and over will reach 
23%. The output of single-boiler plants will reach 

1 650 - 1 800 t/h (to serve turbines of 600 IW). The pro- 
portion of boilers for 100 atm and below will drop fron 
63% to 37%. Forced circulation toilers will cover 20 to 
25% of the total output in 1965. With a rise of initial 
steam conditions, the power of feedwater pumps increases 


and at 300 atm it amounts to 4. of the power output of the 
Card 7/12 3 m8 ee 2 
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installation. The power consumed by coal pulverising mills 
and boiler draught fans becomes substantial and much 
attention will be devoted to the efficiency of auxiliary 
plant. Drum-type ball mills of 50 t/h output will be made 
in large batches and so will centre milis of 30 t/h and 
shaft mills of 50 t/h. The output of powerful mills will 
amount to 43% of the total and that of the largest boiler 
fans to 25% of the total. The development of automation 
devices will follow the trend towards electronic, electronic- 
pneumatic and electronic-hydraulic systems for boiler- 
turbine block units. Television apparatus for boiler super- 
vision and automatic boiler starting and stopping systems 
will be developed. Small power stations will be authorised 
only where the combined supply of power and heat cannot be ~ 
economically provided by regional or industrial district 
heating power stations. Small power stations will be based 
on the supply of the turbine and boiler plants in the form 
of large portable block units. Particular attention will be 
paid to automatic operation and simplicity of servicing. 
Block units rated 1 500 kW and above-floor installation 
Card aya **ts up to 6 OOO kW will be produced. The total output of 
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small power turbines wil} emount to about 10% of the over- 
all production. The hydroelectric power resources of the 
USSR suitable for practical exploitation amount to 1 720 
billion kWh/annum. The Krasnoyarsk hydro-electric power 
station of 4 000 MW to generate 19 billion kWh/annum has 
been started. A project exists for the Yeniseysk hydro- 
electri: power station also on the Yenisey River. This 
will have a total, installed power of 6 OOO MW and generate 
35.5 billion kWh/annum and is destined to be the most 
economic of all existing power stations or those under con~ 
struction. The Bratek hydro-electric power station with an 
output of 3 600 MW to generate 21.6 billion kWh/annum is 
under construction. The Stalingrad and Saratov Stations 
on the Volga River, the Votkinsk’ and Nizhne-Kamskaya stations 
on the Kama River and others are being built. Projects 
exist for a number of statiomon the Ob River. The possi- 
bility of the construction of open-air hydro-electric power 
stations is being considered. The total power of hydraulic 
turbines to be erected in 1959-1965 will amount to 20% of 
the total generating plant produced. The IMZ (Leningrad 
pave sist Works) and the Khar'kovskiy turbinniy zavod (Kharkov 
ar 
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Turbine Plant) are called upon to create a series of new 
hydraulic turbines, in particular, contra-rotating turbines 
for low (5-12 m) and high (60-80 m) heads, both with 
variable pitch blades efficient radial-axial turbines for 
heads of 400-450 nm, diagonal variable pitch turbines for 
60-150 m heads, horizontal axial and semi-axial turbines for 
use with low and medium heads and special turbines for 
hydraulic pumping stations and tidal stations. Hydraulic 
turbine manufacturers will also produce designs of means 
against over-speeding (to replace the expensive rapid- 
acting screens and will develop better wear-resisting and 
cavitation-resisting turbines. Welded, welded-cast and 
welded-forged designs will be developed. Regulating appar- 
atus, particularly electro-kydraulic and remote-controlled 
will be developed. Apart from the special uses of gas 
turbines in connection with gas pipelines and blast furnaces, ' 
power-generating installations in regiors adjoining gas and 
oil-producing districts are foreseen rated 25-50 MW with 


turbine inlet temperatures of 700 - 800 C. The comparison 
of the economics of gas turbine and steam turbine power 
gtations carried out by the "Teploelektroproyekt" Institute 
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shows that, when using solely natural gas and operating 
outside the grid system, a gas turbine plant of 25-50 MW 
output is economically justified. For larger power stations 
of 50-300 MW, working in large grids, the use of gas 

turbine units of 50 MW and over is promising. The main 
factor in raising the efficiency of gas turbine plants is 
the working temperature of the gas. New types of heat- 
resisting steels and effective cooling methods are needed. 
Research work in this direction is envisaged. The TsKTI 
(Central Boiler-turbine Institute) imeni I.I. Polzunov 

and the turbine constructors will carry out research to 
develop the most efficient flow elements and heat exchange 
equipment, as well as examine the strength of individual 

gas turbine components. The design of gas-turbine plants 
of up to 100-200 MW rating is envisaged on the closed-cycle 
principle. The construction of experimental steam-gas 
installations with high-pressure steam generators is fore- 
seen. Such plantswill become highly promising in connection 
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with the changeover of a large number of regional power 
stations to the burning of natural gas. Heat economy of 
up to 15% is expected, together with a reduction of weight 
and size of the plant. Gas turbine plant of 25-50 Mi 
together with steam turbine plants of 150-200 LW can be 
combined into large steam-gas installations. 
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